PATENT ABSTRACTS OF JAPAN 



(11)Publication number : 05-153548 



(43)Date of publication of application : 18.06.1993 



(51)lnt.CI. H04N 5/92 
G11B 20/12 
G11B 20/18 



(21) Application number : 03-310464 (71 Applicant : MITSUBISHI ELECTRIC 
CORP 

(22) Date of filing : 26.11.1991 (72)lnventor : ONISHI TAKESHI 



(54) DIGITAL SIGNAL RECORDING METHOD 



(57)Abstract: 

PURPOSE: To make the error correction capability for an audio signal equal to 
that of a video signal and to obtain the digital signal recording system with small 
redundancy by replacing the audio signal with an error check code added 
thereto with part of a video signal with an error check code added thereto and 
recording the result. 

CONSTITUTION: Video/audio signals from input terminals 8,5 are converted 
digitally into digital signals by A/D converters 9,6 and compressed to a 
prescribed rate by high efficiency coders 31, 32. After an error correction coder 
33 applies C2 coding once to video data, then C1 coding is applied to the result. 
Then 4 bytes of the end of a C1 check code in 16-byte are replaced into 0 data. 
On the other hand, an error check coder 34 apples C3 coding to audio data. The 
data are mixed by a mixture format circuit 35 to attain formatting, a modulator 36 
applies digital modulation to the result and the resulting signal is recorded on a 
tape 1 by a magnetic head 40 via a recording amplifier 37 and a changeover 



switch 38. 
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1 This document has been translated by computer. So the translation may not 
reflect 

the original precisely. 
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CLAIMS 
[Claim(s)] 

[Claim 1] Encode a digital video signal and a digital audio signal, and a coding 
video data and coding audio data are obtained. In the digital signal record 
approach which adds the error correcting code for video datas for correcting the 
error in coding of said both signals, and the error correcting code for audio data 
to said both coded data, and records these on a record medium The digital 
signal record approach characterized by replacing said coding audio data with 
which said error correcting code for audio data was added in said a part of 
coding video data where it was added to said error correcting code for video 
datas, and recording them. 

[Claim 2] Encode a digital video signal, 1 , or two or more kinds of digital audio 



signals, and a coding video data and coding audio data are obtained. In the 
digital signal record approach which adds the error correcting code for video 
datas for correcting the error in coding of said both signals, and the error 
correcting code for audio data to said both coded data, and records these on a 
record medium It is supposed that said coding audio data with which said error 
correcting code for audio data was added are replaced in said a part of coding 
video data where it was added to said error correcting code for video datas, and 
are recorded. The digital signal record approach characterized by making 
adjustable this field replaced and recorded according to the number of classes of 
said digital audio signal. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 



[0001] 



[Industrial Application] This invention adds an error correcting code to a digital 
video signal and the digital audio signal of one or more channels, and relates to 
the digital signal record approach recorded on a record medium. 
[0002] 

[Description of the Prior Art] When recording a video signal and an audio signal 
on the tape for video tape recorders (VTR) with a rotating magnetic head, it had 
higher error correction capacity to the burst error of the tape transit direction, and 
this invention person etc. has proposed the approach described below as the 
digital signal record approach that an efficient usable record format can be 
obtained for a tape, without moreover increasing redundancy. 
[0003] That is, the audio signal which was being recorded on some of all trucks 
is recorded on n regular trucks (n is two or more integers, however m>n) which 
are of the m trucks (m is three or more integers) which constitute the video signal 
of the 1 field, and divide an odd number sample and an even number sample 
into another truck at least, and he makes it distribute in the tape width direction, 
and is trying to record. 

[0004] Therefore, by making an audio sector into n per 1 field, lengthen audio 
sector length and the error correction capacity of data is raised. Moreover, since 
n sectors are distributed in the tape width direction, an audio signal is divided 
into an odd number sample and an even number sample and it was made to 



record Also when the burst error of the tape transit direction happens by the 
blinding of a head etc., the one half of data does not increase the redundancy at 
the time of record while it can be secured and can raise error correction capacity. 
[0005] As such an example, the case where the digital audio signal of four 
channels is recorded on the tape for VTR is explained. 

[0006] Drawing 1 is the mimetic diagram of the record format on the tape in the 
digital signal record approach. The tape for VTR in 1, the video sector on which, 
as for 2, a video signal is recorded, the audio sector of tape up one end on which, 
as for 3, an audio signal is recorded, and 4 are the audio sectors by the side of 
the tape soffit where an audio signal is recorded. On a tape 1, one segment is 
constituted from two trucks and a signal is simultaneously recorded on two 
trucks of the same segment. Moreover, the 1 field is constituted from three 
segments and one frame consists of six segments (= 12 trucks). 
[0007] Equipment as shown in drawing 2 can be used for the equipment for 
recording a signal on a tape 1. At the time of record of a signal, after changing 
into a digital signal the audio signal inputted from the input terminal 5 for audio 
signals in A/D converter 6, error correcting code-ization etc. is processed in the 
audio signal processing circuit 7, and it inputs into a mixing circuit 11. On the 
other hand, after changing into a digital signal the video signal inputted from the 
input terminal 8 for video signals in A/D converter 9, error correcting code-ization 



etc. is processed in the video signal processing circuit 10, and it inputs into a 
mixing circuit 11. 

[0008] After modulating the signal mixed after mixing a video signal and an audio 
signal in a mixing circuit 11 in a modulation circuit 12, it amplifies with the record 
amplifier 13 and records on a certain segment by the recording head 14 put on 
the rotating drum 20. Moreover, after becoming irregular in a modulation circuit 
15 and amplifying the signal mixed in the mixing circuit 11 with the record 
amplifier 16, it records on a ******** segment by the recording head 17 at this. By 
repeating this actuation by turns, it continues on a tape 1 and a signal is 
recorded. 

[0009] Drawing 3 is drawing having shown the record timing of the signal to the 
tape 1 top in the former. The audio sector is allotted to one backmost part of the 
two fields and the head section of another side which adjoin within one frame, 
and records an audio signal before and behind the boundary of each fields, if the 
measurement size of an audio signal recorded on the 1 field sets field frequency 
of 48kHz and a video signal to 60Hz for a sampling frequency - 48,000 / 60= 
800 it is . Since it is one place in the 1 field, an audio sector is per [ 800 ] channel 
to one of them. The audio signal of a sample is recorded. 

[0010] Drawing 4 is drawing having shown assignment of the record channel in 
an audio sector. Since 2 ****s of audio sectors are carried out by the gap in 



practice, they have been divided into four parts. Therefore, the signal of a record 
channel which is different into four parts is recorded. Even when the 
odd-numbered (odd) data are furthermore recorded on the audio sector 3 of tape 
up one end, the even-numbered (even) data are recorded on the audio sector 4 
by the side of a tape soffit and one of data are lost by the burst error on a tape 1 , 
the one half of data is secured at least and the error correction is made possible. 
Moreover, in one audio sector 3, although a channel (it is described as Following 
CH) 1 and the data of CH3 are recorded on the video sector 2 side and the data 
of CH2 and CH4 are recorded on tape one end, in the audio sector 4 of another 
side, the data of CH2 and CH4 are recorded on reverse at a video track side, 
and the data of CH1 and CH3 are recorded on tape one end. If it is the error of 
the width of face below fixed from which the burst error has also happened to the 
ends of a tape 1 by this processing, the one half of data can be secured and 
error amendment can be performed. 

[0011] Drawing 5 is drawing having shown the DS in the audio sector in the 
conventional example. The audio sector divided into two with the gap consists of 
30 data blocks to #0-#29, respectively. It records in a format as shows a 
synchronizing signal (Sync.) block address, ID, parity, data, the inner sign C1, 
and the outside sign C2 in drawing in one more data block. Between parity and 
the inner sign C1, data are recorded in block #0-#19 and 80 bytes of outside sign 



C2 is recorded in block #20-#29. 

[0012] Drawing 6 is the mimetic diagram having shown the audio DS of the 1 
field in the conventional example. However, in drawing 6 , it is illustrating except 
for a header unit. 1 block of inner signs C has applied 8 bytes of inspection sign 
to 80 bytes of data, and they can correct the error to 3 bytes within a block. 
Moreover, 2 blocks of outside signs C have applied 10 bytes each of inspection 
sign to 20 bytes of data, and they have the correction capacity to 4 bytes for 
every block with the I RE J A flag from inner sign C1 decoder. 
[0013] As mentioned above, since the audio sector is prepared only in the 
existing regular video sector instead of all video sectors according to the 
conventional example, audio sector length becomes long and error correction 
capacity improves. Moreover, since distribute an audio sector in the tape width 
direction, it prepares, a digital audio signal is divided into an odd number sample 
and an even number sample and it was made to record, the record format which 
makes redundancy small and demonstrates high error correction capacity to the 
burst error of the tape transit direction is obtained. 
[0014] 

[Problem(s) to be Solved by the Invention] By the conventional digital signal 
record approach, since the video sector and the audio sector are prepared 
separately, there is a problem that the random error correction capacity in a 



video signal and an audio signal differs, and there is a problem that the error 
correction capacity over an audio signal is low, to an burst error. Considering a 
digital video tape recorder for home use, a video signal is compressed into 10 
thru/or 20Mbps extent, and an audio signal is per [ 100 ] channel. Or it is 
necessary to compress into 200 kbps extent. The compression rate of the audio 
signal at this time is 1/100 of the compression rates of a video signal. It is extent 
and preparing a respectively different sector has [ redundancy is large and ] bad 
coding effectiveness. 

[0015] This invention is made in view of this situation, and even if the number of 
channels of an audio signal changes for the purpose of making almost equal 
error correction capacity of a video signal and an audio signal, and offering the 
digital signal record approach that redundancy is small, it aims at offering the 
digital signal record approach which does not newly need to increase the record 
number of bits. 
[0016] 

[Means for Solving the Problem] The digital signal record approach of the 1st 
invention concerning this application is characterized by replacing the digital 
audio signal to which the error correcting code was added to each of a digital 
audio signal and a digital video signal, and the error correcting code was added 
in a part of digital video signal with which it was added to the error correcting 



code, and recording it. 

[0017] The digital signal record approach of the 2nd invention concerning this 
application is characterized by being in the 1st invention and making adjustable 
the range of the field replaced and recorded according to the number of classes 
of a digital audio signal. 
[0018] 

[Function] In the 1st invention, since it records on a part of field which should 
record the digital video signal which added the error correcting code for the 
digital audio signal which added the error correcting code, the error correction 
capacity in a video signal and an audio signal becomes almost equal. Moreover, 
it is not necessary to prepare the field for recording only an audio signal like 
before, and redundancy is small. 

[0019] In the 2nd invention, since it decided to make adjustable such a record 
section of the digital audio signal which added the error correcting code in 
proportion to the number of classes of an audio signal, it can record, without 
changing the record number of bits also to the audio signal of what channel. 
[0020] 

[Example] Hereafter, this invention is concretely explained based on the drawing 
in which the example is shown. 

[0021] Drawing 7 is the mimetic diagram of the record format on the tape in the 



digital signal record approach of this invention. In drawing, the video tape for 
VTR in 1 and 21 are trucks with which an audio signal and a video signal are 
recorded. Here, the width of face of a tape 1 constitutes one frame from 4 truck 
extent, if 5-10 micrometers and track recording density are 60- 100 kbpi extent 
and 6-8mm and a track pitch take into consideration a home digital video tape 
recorder. 

[0022] The record timing and DS to the tape 1 top in this invention are shown in 
drawing 8 . Forming two trucks between the 1 fields, one truck is #0 to #1 15. 1 16 
of until It consists of 1 block of C of an individual. 1 block of one C is 2 bytes of 
synchronizing signal, 3 bytes of recognition signal (henceforth ID signal), and 
data 225. A total of 246 of a cutting tool and 16 bytes of C1 inspection sign It 
consists of cutting tools, a part for data division - #0 to #107 up to - a video data 
records on a part for data division of 1 block of C -- having - #108 from - #1 15 
up to - C2 inspection sign is recorded on a part for data division of 1 block of C. 
[0023] Structure with the error correcting code of the video data in this invention 
and audio data is shown in drawing 9 . The video data consists of product codes 
with RS sign as C1 sign (241, 225, 17) as a Reed Solomon code (henceforth RS 
sign), and C2 sign (116, 108, and 9). Here, as for RS (n, k, d) sign, code length 
shows [ n and information length / k and the distance between signs ] RS sign on 
Galois field GF (28) which is d. Audio data constitute RS sign as C3 sign (116, 



100, 17). drawing - the case of a two-channel audio ~ being shown - **** ~ per 
[ 400 ] one truck It is a cutting tool's amount of data. This audio sector encoded 
C3 deletes a part of field which records C1 inspection sign, and is arranged at 
that part. Namely, it is added mod.2 by using a part of C1 inspection sign as "0" 
data. 

[0024] Here, the rate of a video signal and an audio signal is considered. It is 
Rec.601 of CCIR as a video signal. Suppose that the component signal to 
depend (4:2:2) is inputted, the sampling frequency of a video signal - a Y signal 
- 13.5MHZ(s), R-Y, and a B-Y signal - respectively - 6.75MHz it is . Therefore, 
if each signal is quantized by 8 bits, the total data rate will serve as 216 Mbps. 
On the other hand, the record area of a video signal is 225 x108 =24300 per one 
truck. Since it is a cutting tool, the data rate serves as 23.328Mbps(es). 216 
Perform compression to 23.328Mbps(es) from Mbps using orthogonal 
transformation etc. 

[0025] If the sampling frequency of an audio signal is made to 48 kHz and a 
quantifying bit number is made into 16 bits, the data rate of a two-channel audio 
signal will serve as 2x48x1 6=1 536kbps. On the other hand, the record area of an 
audio signal is per [ 400 ] one truck. Since it is a cutting tool, the data rate serves 
as 384 kbps. Therefore, audio data are also compressed from 1536kbps to 384 
kbps by orthogonal transformation etc. 



[0026] Next, the digital video tape recorder for realizing the digital signal record 
approach which was mentioned above is explained. Drawing 10 is the block 
diagram showing the configuration of an example of such a digital video tape 
recorder. In drawing, 8 shows the input terminal for video signals, and A/D 
converter 9 changes the inputted video signal of an analog into a digital signal, 
and outputs it to the high efficiency encoder 31. The high efficiency encoder 31 
compresses a video signal at a compression rate (216 Mbps->23. 328Mbps) 
which was mentioned above. Drawing 11 is the block diagram showing the 
configuration of an example of the high efficiency encoder 31. The high 
efficiency encoder 31 a video signal For example, the rectangular conversion 
circuit 61 which blocks to 8 pixel x8 pixel, performs orthogonal transformation, 
such as discrete cosine conversion (DCT), and obtains the transform coefficient 
of 64 pieces, The delay circuit which this transform coefficient is delayed and is 
transmitted to the variable-length coding network 64, The standard quantization 
circuit 63 which performs standard quantization to this transform coefficient, The 
number-of-bits control circuit 65 which sends a control signal to the 
variable-length coding network 64 so that the total number of bits in a 
predetermined block may be calculated and the number of bits may become 
fixed, It has the variable-length coding network 64 which encodes so that it may 
be set to 23.328 or less Mbpses based on this control signal, predetermined 



number of bits, i.e., rate. The video data by which variable length coding was 
carried out is outputted to the error correcting code machine 33, and is 
error-correcting-code-ized . 

[0027] 5 shows the input terminal for audio signals, and A/D converter 6 changes 
the audio signal of the inputted analog into a digital signal, and outputs it to the 
high efficiency encoder 32. The high efficiency encoder 32 compresses an audio 
signal at a compression rate (1536kbps->384 kbps) which had and mentioned 
above the same internal configuration as the high efficiency encoder 31. The 
audio data by which variable length coding was carried out are outputted to the 
error correcting code machine 34, and are error-correcting-code-ized. The video 
data and audio data which were error-correcting-code-ized are outputted to 
mixing / format circuit 35, and mixing / format circuit 35 mixes these data, and 
creates a record format. A modulator 36 is changed into the pattern for recording 
this record format on a tape 1. This pattern is recorded on a tape 1 by the 
magnetic head 40 on a rotating drum 39, when the changeover switch 38 is 
changed to the record side after being amplified with the record amplifier 37. 
[0028] Moreover, 41-51 show the configuration member by the side of a decoder. 
When the changeover switch 38 is changed to the playback side, the magnetic 
head 40 is reproduced, and the data currently recorded on the tape 1 are 
amplified with the playback amplifier 41, and are outputted to a demodulator 42. 



A demodulator 42 restores to the data pattern recorded on the tape 1 to the 
original record format, and after the record format to which it restored is 
detached a synchronized part in synchronizing separation and the ID detector 43, 
it outputs it to the error correction decoder 44. The error correction decoder 44 
performs 4 IREJA +6 error correction with C1 sign by making a part for the 
replaced audio data division into IREJA, and obtains the original video data. The 
error pattern of the IREJA location obtained here serves as an error on C3 sign + 
record playback, and is outputted to the error correction decoder 45. The error 
correction decoder 45 performs C3 decode to the error pattern of this IREJA 
location, and obtains the original audio data. 

[0029] The high efficiency decoder 46 is variable-length decode to the output 
from the error correction decoder 44, Reverse orthogonal transformation is 
performed, the 8x8-pixel original video data is obtained, and this data is 
outputted to D/A converter 48. D/A converter 48 is changed into an analog signal, 
and the original video signal is outputted from an output terminal 50. On the 
other hand, to the output from the error correction decoder 45, the high efficiency 
decoder 47 performs the same processing as the high efficiency decoder 46, 
obtains the original audio data, and outputs this data to D/A converter 49. D/A 
converter 49 is changed into an analog signal, and the original audio signal is 
outputted from an output terminal 51 . 



[0030] Next, actuation is explained. After the video signal and audio signal which 
were inputted from input terminals 8 and 5 are changed into a digital signal with 
A/D converters 9 and 6, respectively, they are compressed into the high 
efficiency encoder 31 and a predetermined rate which was stated above by 32. 
Then, with the error correcting code vessel 33, after encoding a video data C2 to 
RS sign first (116, 108, and 9), it encodes C1 to RS (241, 225, 17) sign. And 4 
bytes of the last of 16 bytes of C1 inspection sign are transposed to "0" data. On 
the other hand, audio data are encoded C3 to RS (116, 100, 17) sign with the 
error correcting code vessel 34. After being mixed in mixing / format circuit 35, 
the error-correcting-code-ized data are formatted as shown in drawing 8 , and 
are sent out to a modulator 36. The data by which digital modulation was carried 
out are recorded on a tape 1 from the magnetic head 40 through the record 
amplifier 37 and change SUITCHI 38 with a modulator 36. 
[0031] At the time of playback, data are reproduced from a tape by the magnetic 
head 40, and the digital signal with which origin was formatted through change 
SUITCHI 38, the playback amplifier 41, and a demodulator 42 is reproduced. 
After the original record format is detached a synchronized part in synchronizing 
separation and the ID detector 43, it is inputted into the error correction decoder 
44. In the error correction decoder 44, 4 I RE J A +6 error correction is performed 
by C1 sign by making a part for the replaced audio data division into IREJA. The 



error pattern of the IREJA location obtained here serves as an error on C3 
code-data + record playback. The error pattern of this IREJA location is decoded 
C3 with the error correction decoder 45, and the original audio data are obtained. 
On the other hand, in C1 decode, when it is not able to correct, a flag is built in 
the error correction decoder 44 to the. symbolic language, and C2 sign corrects 
like the case where the amount of [ which was replaced ] audio data division are 
not. Thus, the original video data is obtained. When an error correction is 
impossible, error detection is carried out and a flag is sent with data. The video 
data outputted from the error correction decoder 44 is variable-length decode 
with the high efficiency decoder 46, After reverse orthogonal transformation is 
performed and the 8x8-pixel original video data decodes, it is changed into an 
analog signal with D/A converter 48, and the original video signal is outputted 
from an output terminal 50. Here, when error detection is carried out, 
interpolation of the data in front of 1 field permuting is performed. The audio data 
outputted from the error correction decoder 45 are also the high efficiency 
decoder 47, Same processing is performed with D/A converter 49, and the 
original audio signal is outputted from an output terminal 51. 
[0032] In addition, in the case of an one-channel audio, although the 
above-mentioned example explained the case of a two-channel audio, as it is 
shown in drawing 12 (a), it is audio data per one truck 2x100 =200 High 



efficiency coding is carried out to a cutting tool's field, and C3 
error-correcting-code-ization is performed. Moreover, in the case of a 
four-channel audio, as shown in drawing 12 (c), it is audio data per one truck 
8x100 =800 High efficiency coding is carried out to a cutting tool's field, and C3 
error-correcting-code-ization is performed. Thus, according to the number of 
channels of an audio signal, the field of the audio data replaced is made 
adjustable. In this case, the recognition signal of the number of channels is 
recordable on the record section of ID signal. That is, while by detecting the 
number of channels of an audio part from ID signal shows the number of 
channels of an audio signal, the approach of an error correction is controllable. 
[0033] About the error correction capacity of a video signal and an audio signal, 
it is possible to make it almost comparable as stated to Yoshida of the Institute of 
Electronics, Information and Communication Engineers technical report IT 91-15 
etc. "examination of the code configuration of home digital video tape recorder 
using a blowout chad sign." Moreover, if the configuration of C3 sign is changed, 
it is also possible to control the error correction capacity of a video signal and an 
audio signal. 
[0034] 

[Effect of the Invention] As mentioned above, in the 1st and 2nd invention, since 
a digital video signal and a digital audio signal are error-correcting-code-ized, 



respectively, and it replaces in a part of video signal with which the audio signal 
to which the error correcting code was added was added to the error correcting 
code and made to record, error correction capacity of a video signal and an 
audio signal can be made almost equal, and, moreover, the digital signal record 
approach that redundancy is small can be attained. 

[0035] Moreover, even if the number of classes of an audio signal changes, it is 
not necessary to make the record number of bits newly increase in the 2nd 
invention, since the field which replaces and records the audio signal to which 
the error correcting code was added on a part of video signal with which it was 
added to the error correcting code is made adjustable according to the number 
of classes of a digital audio signal. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the mimetic diagram of the record format on the tape in the 
conventional example. 

[Drawing 2] It is the block diagram showing the configuration of the digital video 
tape recorder in the conventional example. 

[Drawing 3] It is the mimetic diagram showing the record timing on the tape in the 
conventional example. 

[Drawing 4] It is the mimetic diagram showing assignment of the record channel 
in the audio sector of the conventional example. 

[Drawing 5] It is the mimetic diagram showing the DS in the audio sector of the 
conventional example. 

[Drawing 6] It is the mimetic diagram showing the audio DS of the 1 field in the 
conventional example. 

[Drawing 7] It is the mimetic diagram of the record format on the tape in this 
invention. 

[Drawing 8] It is the mimetic diagram showing the record timing and DS on the 
tape in this invention. 

[Drawing 9] It is the mimetic diagram showing the structure of the error correction 
of the video data and audio data in this invention. 



[Drawing 10] It is the block diagram showing the configuration of the digital video 
tape recorder in this invention. 

[Drawing 11] It is the block diagram showing the configuration of the high 
efficiency encoder in this invention. 

[Drawing 12] It is the mimetic diagram showing another structure of the error 
correction of the audio data in this invention. 
[Description of Notations] 
1 Tape 
21 Truck 

31 High Efficiency Encoder 

32 High Efficiency Encoder 

33 Error Correcting Code Machine 

34 Error Correcting Code Machine 

35 Mixing / Format Circuit 
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